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response functions 105-107 
simple models, exact solutions 
113-114 
Interfaces, semi-conductor. See Semi- 
conductor interfaces, nonideal, 
tight-binding model. 
Ion-survival probability, oscillatory 
40-45 
Ionization-level occupancy as function 
of time, atom-surface scattering 
charge transfer and 68-69 
Ionization probability 
calculation, unrestricted H-F 
formalism and 65-67 
charge transfer in atom-surface 
scattering and 69-73 
as function of incident atom 
kinetic energy 69-71 
versus work function 71-73 
formalism, unrestricted 65-67 


Na-Na/W(110) system and 69-74 


Jellium model, spherical, alkali 
metal clusters and 150, 151 


Lattices 
ionic, defects in and CNDO method 
214 
superlattices, discrete 103-115 


Microclusters, atomic and electronic 
structure 147-162 
computers and computation technique 
advances 148 
dynamical properties of 161-162 
electronic shell structure, alkali 
and noble metal clusters 148 
metal clusters 149-157 
cluster ions, positive and nega- 
tive, mass spectra 149 
liquid drop model 150, 155-156 
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(Microclusters, metal...,cont.) (Quasi-one-dimensional chains, cont.) 
magic number in sodium clusters formulation of method 
149 ab-initio SCF LCAO 137 
multiplets formation, ground Dyson equation and 138-139 
state stabilization 152 Green matrices and 138 


nonspherical perturbation 153-155 numerical procedure 139-141 
shell correction, deformed 


metal clusters 155-157 Relaxation effects and structural 
shell effects in alkali metal stability, transition-metal 
clusters 155-157 clusters 179 
spherical jellium model, alkali Relaxation mechanisms, intra-adsorbate 
metal clusters 150, 151 electronic transitions 77-78 
spin polarization and stabiliza- Resonance charge transfer in atom- 
tion 151 scattering 
semi-conductor clusters, Sig and adsorption effects of adsorbed 
Sijg 157-161 atoms 63-74 
electron densities 160-161 ionization probability calculation, 
electronic energy levels 159-160 © unrestricted H-F formalism 65-67 
reconstruction, atomic 157-159 Na-Na/W(110) system and 67-74 
MINDO/SR 183-184. See also Diatomic Coulomb repulsion, intra-atomic 36 
energies, calculational excited states, scattered atoms, 
procedures. formation of 39-40 
Molecules H-F method 36-37 
molecule-surface scattering, time-dependent coupled-cluster 
generic 89 approach 37-39 
quantum, harmonic oscillator and One-electron theory 24-36 
surface reaction dynamics 93-98 atom-surface system, time-evolved 
State of 30-33 
One-electron Hartree-Fock method charge state, sputtered atoms 27-29 
214, 219 low-temperature nearly-adiabatic 
One-electron properties, adsorbate/ limit 26-27 
surface, perturbative parallel motion effect 35-36 
approaches to 173. See reflection, Na from W(110) 33-35 
Embedded cluster methods, sur- semi-classical approximation 29-30 
face defect and chemisorption time-dependent A-N Hamiltonian 
studies. 24-26 
One-electron theory oscillatory ion-survival probability 
model, one-electron states 3-5 40-45 
time-dependent one-electron Resonance occupation effects on 
States 3, 5-7 adsorbate, dynamical electronic 
Oscillatory ion-survival probability properties and 75-85 
40-45 adsorbate electronic transitions, 
valence resonances and 76-77 
Perturbation electron spectroscopy, adsorbates 
diagonal and nondiagonal 12-13 and valence resonance relaxation 
nonspherical, microclusters and 82-85 
153-155 intra-adsorbate electronic transi- 
time-depdendent diagonal and non- tions 77-79, 80 
diagonal 2, 3-5 classification of 77 
relaxation mechanisms of excita- 
Quasi-one-dimensional chains, ab- tions 77-78 
initio self-consistent field valence resonance occupation effect, 
(SCF) theory 137-142 - polarization of adsorbates 79-81 


extension of formalism and pro- 
cedure 142 
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Self-consistent field theory, ab- 
initio, quasi-one-dimensional 
(1D) chain interfaces 135-142. 
See also Quasi-one-dimensional 
(1D) chain interfaces. 

applications of 136-137 

Green's matrix formalism and 136 

Koster-Slater method, ab-initio, 
H-F self-consisitent field 136 

linear bomcination of atomic orbi- 
tals, ab-initio fully self- 
consistent method 135 

Semi-conductor interfaces, nonideal, 
tight-binding model 117-132 

empirical tight-binding calcula- 
tions 118-119 

practical application, Ge-GaAs(110) 
heterojunctions 

ideal (100) interface Ge-Ga case 
band structure 124-125, 131 

ideal Ge-As case 126, 130 

ideal interface model 124 

local changes of density of 
States 129-130 

stoichiometrically mixed model 
124, 127-129, 131 

valence band and 125 

problem formulations, SGFM formu- 

lae and 119-123 

atomic layers, definition of 
corresponding 119 

ideal vs. nonideal interfaces 
119-120 

surface Green function matching 
and 118-119 


Sputtering and charge transfer 20, 21 
Superlattices, discrete 


continuous response function 
theories of 115 
N-layered superlattices 105 
bulk response function, each 
submaterial K 105-106 
physical properties of 112-113 
reference response function’g 
of 106-107 
sleb K , one homogeneous material 
104 
slab N of different homogeneous 
material 105 
superlattices, polytype 105 


Surface Green function matching 


formalism (SGFM), semi- 
conductor interafces and 118, 
119-123, 131-132 


Surface reaction dynamics, harmonic 


oscillator and 87-98 


(Surface reaction...,cont.) 
classical trajectory model 89-93 
energy exchange, translational 
to vibrational 92-93 
molecule-surface scattering, 
generic 89 
potential energy surfaces and 89-91 
trajectories for vibrationally 
cold 05 molecule 91-92 
harmonic oscillator, molecule-surface 
reactions and 88-89 
quantum molecules 93-98 
classical vs. quantum harmonic 
oscillator 93 
Frank-Condon picture, vibrational 
state distribution 95, 98 
Poisson distribution of excited 
States 93-95, 98 
quadratic potential propagation 95 
vibrational state distribution 90, 
95-96, 98 


TDH. See Time-dependent Hartree 
approximation. 
Time-dependent Hartree (TDH) approxi- 
mation, charge exchange process 
and 57-58, 59 
Transition-metal clusters 175-180 
bond length and 177, 178 
er energy and 176-177, 178, 
magnetic order and 180 
relaxation effects and structural 
stability 179 


Valence resonance occupation effect, 
adsorbate polarizability 
and 79-81 

Valence resonance relaxation, electron 
spectroscopy of adsorbates 82-85 


XANES (X-ray adsorption near edge 
structure). See Adsorbates, 
electron spectroscopy. 

XPS (X-ray photoemission spectroscopy). 
See Adsorbates, electron 
spectroscopy. 


| 


